Introduction: Ice is a major component of icy planets, satellites, and exoplanets [1] [2] [3], as well as a possible minor component in the interior of terrestrial planets like Earth and Mars [4], thus its thermoelastic properties at high pressures are of fundamental importance for Earth and planetary sciences. Under room-temperature (T) condition, Ice crystallizes in to a disordered molecular phase ice VII at pressure (P) >2.5 GPa, and subsequently transforms into an ordered ionic form ice X at between 40-80 GPa [5][6]. However, the sharp jumps of the thermoelastic and optical properties across this transition remain controversial [7][8][9].
We have not observed any clear discontinuities of the P-wave (Vp) or S-wave (Vs) velocities beyond experimental uncertainties. Ice VII and ice X are indistinguishable from the sound velocity data presented in this study. Our experimentally determined velocity extremum agrees well with the previous single-crystal study up to 7.3 GPa [11] . On the other hand, the Vp and Vs values obtained from previous polycrystalline sound velocity measurements, are within the extremum bonds yet approaching Vpmax and Vsmin at high pressures. As a result, previous studies significantly overestimated the bulk modulus (K) and underestimated the shear modulus (G) of cubic ice at high-P condition.
We also calculated the universal elastic anisotropy index AU of high-pressure cubic ice up to Mbar pressure. It is about 5 times to an order higher than the terrestrial high-P silicates ferropericlase and bridgmanite. The AU of ice quickly increased to 1.7-1.9 at 14-16 GPa, and then follow a more gradual increasing trend at higher P. This change at ~14-16 GPa coincide with a previously reported transition of the cubic ice VII into an intermediate tetragonally distorted structure, although further studies are needed to clarify this issue [12] . The absolute Vp and Vs anisotropy of ice reaches 27% and 74% at ~100 GPa, which are comparable to the serpentine minerals at ambient condition [13] .
Implications: Many icy planets and satellites in the solar system are believed to have active tectonic systems. For example, in addition to the dilational bands (analog to the mid-ocean-ridges on the Earth's surface) that creates new surfaces on Europa[14], a recent study using Galileo spacecraft images suggested that the ongoing subduction processes are currently recycling the surface ice shell into Europa's interior [3] . Long-term cooling induced thermal volume contraction could also deform the icy lithosphere of Titan and produce the mountain belts on its surface, which are observed by Cassini Radar instrument [2] . Moreover, recent planetary simulations revealed the important role of the high-P ice polymorphs on the internal dynamics in the waterrich "super-Earth" exoplanets [1] . Therefore, the carefully constrained elastic properties of high-P ice in this study are crucial for studying the tectonic activities and convection in the icy planetary interiors. In the terrestrial planetary bodies, due to its extreme elastic anisotropy, the presence of even a very small amount of ice can lead to observable anisotropic seismic signatures. 
